This article stresses the importance of positive image and perception of dynamic ecological processes for the implementation and care of areas which provide ecosystem services within the city. Those in turn secure the resilience of our urban environment. Aesthetic experience with emphasis on highlighting and revealing the presence of ecological dynamics, processes and cycles can increase the acceptance and interest for sustainable goals and projects within the city. Thus, several European cities are currently implementing strategies not only to enhance the capacity of their green networks for ecological services and resilience but most importantly to enhance the acceptance and active use of such areas. They are integrating the public in an open debate about implementing new attractive ecological amenities within a green network, and also stimulating landscape architects to find ways to design important ecological processes and functions in an eye-catching and spectacular way. The natural dynamics and cycles are thus brought to the attention of the people and present an important artistic and cultural component of resilience.
Introduction
When we talk about resilient landscape design, we generally focus on spatial and ecological principles and technical nature-based solutions to support the resilience of urban landscapes. This article argues that it will take more than ecological parameters for designed landscapes to become resilient, and examines the role of people and the cultural component of the resilience agenda by discussing current projects and strategies in the European context. How can we change the human perception and use of urban landscapes from an egocentric to a more bio-centric perspective? How can we support a resilient citizenship, based on an imperative of acknowledgment, engagement, and activism in and for adaptive, dynamic and diverse urban landscapes?
Resilience as a Design and Planning Paradigm
"Resilience" is a new buzzword in planning disciplines slowly gaining popularity against the concept of sustainability. In comparison to sustainability, it is easier to define because it derives from systems theory based on natural sciences. The concept of a system also applies to cities and landscapes. They are composed of networks of interacting components in a constant state of becoming, open to the flows of energy, material, and information, and affected by adjacent as well as distant circumstances. Dynamic changes that occur as a result are complex and multidirectional, impossible to fully predict and can only be understood based on probabilistic assumptions. Cities with their traffic veins, migrations, trade fluctuations, and ever-changing construction speculations are prime examples of such erratic states. So are the waters, soils, climates, vegetation and habitats that support life and migration of flora and fauna as well as humans.
Urban and landscape planners are left with a task to plan and design this fluid state, in the wake of global climate change. Their attempts to prevent changes in the environment, to control them, to compensate them have been failing greatly. Many man-made urban landscapes eventually reach a threshold where the space for flood is not large enough to prevent the flooding of inhabited areas or where the biotopes become too fragmented to prevent the loss of biodiversity. The resilience approach as an alternative to resistance approach can be achieved if we manage to support the "ability of a system to adapt and adjust to changing internal or external processes." [1] [2] Or more precisely, if we manage to integrate the persistence of systems by self-organization, learning, and adaptation into urban and landscape design, in such a way that landscapes retain their identity, function, and structure. How can the resilience concept be applied as a response to change and as a form of action in the planning and design of urban environments? 
General Principles of Resilient Landscapes
Resilient landscape systems display certain spatial attributes which can be constructed and influenced by landscape architects, urban designers, and other planners. To support the landscape's ability to adapt to changing environmental influences and disruptive events, designers can consider the following principles:
Connectivity and Pattern-Process Relationship
The survival and thriving of a system is dependent on the flow of resources, energy, material, and information through it. This is as well true of urban and ecological systems. Physical and functional connectivity and the spatial configuration of patterns in landscape directly determine its processes and functions. [3] The applied science of Landscape Ecology has developed models for optimal dispersion of vegetation patches with different habitats and corridors for species movement, and nutrient and water flows across the landscape. [4] The concept of green infrastructure is taking it further in an attempt to integrate these vital ecological processes in dense urban areas, by strengthening the green and blue networks within the city.
Ecological and Social Diversity and Variability
While it is not easy to define or measure biodiversity, there is a consensus that fostering biodiversity is an important goal for sustainability on the global and local level. It appears in all globally important sustainability agendas, such as the United Nations' 2030 Agenda for Sustainable Development, the Paris Agreement on Climate Change, as well as in local landscape and city strategy documents. The concept of biodiversity is being expanded from measuring the mere amount of species, genes, and ecosystems to a diversity of functions and structure of populations, communities, landscapes, and stored information. In this context, also the diversity of human cultures with their behavioral, and self-organizational information are vital. [5] In such a way, biodiversity becomes an important aspect of resilient landscapes where not only ecological systems but also its inhabitants are capable of adapting to change by resorting to their social capital (Fig. 1). 3.3 Self-Organization, Tight Feedback Loops, Bottom-Up Initiatives, Learning, and Innovation Self-organization applies to ecological as well as urban systems as one of the prerequisites of resilience. Fast self-organization with tight feedback loops enables a system to respond to first signs of disturbance and so grants a more rapid and smooth adaptation to change. Depending on how systems are built spatially, [9] this characteristic can be fostered within designed urban landscapes. Polycentricity, multi-functionality, and connectivity can support tight feedback loops and the flow of information. However, also characteristics which are not discernable spatially such as bottom-up initiatives, participation, and programs for learning and innovation play an important part to support the ability of a society to self-organize and adapt to change by recognizing new opportunities within the changed circumstances.
[6] [7] 3.4 Modularity, Grid, Flexible Structure, and Polycentricity These are some of the spatial strategies of designing urban environments since the first grounding of a city. They allow for gradual adaptation of an urban system by dividing it into separate functioning parts. Modularity enables a system to shut down one function or geographic area without collapsing as a whole system. In such a way, the different parts can be temporarily cut off from the system or invested with an alternative use. In ecological systems, such patterns can be observed as a network of functioning units or nodes of increased interaction, and exchanges of energy. The nodes spatially do not necessarily display boundaries but are rather readable as hotspots of increased activity in the landscape. Individual units can appear and disappear, but if functions and patterns of distribution on broader spatial scales remain, the resilient overall form supports the life and health of a landscape system [8] . Polycentricity within the cities has a similar function that allows them to disperse and connect activity spatially without exceeding their spatial and resource capacity.
Multi-Functionality and Ecosystem Services
Overlapping of uses and functions has a big potential for increasing ecosystem services in urban areas. Hydrological regimes, habitat diversity, sequestration of carbon, or buffering of climate extremes and other disturbances are important ecosystem functions that need to be integrated into a functioning and thriving city. [3] They can demand more space temporally, such as the flooding of urban retention areas, where water recedes after or can coexist with human activity at the same time, such as ecologically restored urban rivers and green corridors in the city. If these functions are integrated within the urban landscape in an attractive manner, they support the human interaction with and experience of abiotic and biotic components and dynamics of ecosystems in daily life (Fig. 2 ). In such a way, they contribute to recreation, the physical and mental health of inhabitants, and foster respect for nature. 
The Multi-Scale Approach and Nested Systems
Complex systems such as urban landscapes function simultaneously at several scales. Small-scale systems are hierarchically embedded into larger-scale systems so that each one over time is influenced by the impacts of the systems that they enclose or that they are enclosed by. [10] It is therefore vital for designers to consider and plan the impacts of even small interventions and pilot projects in the context of bigger strategies. Preliminary analyses and comparison of such processes at multiple scales can indicate important key points, for physical linkages, interdependencies, and critical thresholds.
The Role of Landscape Beauty and Perception in the Perspective of Resilience
A resilience-based attitude to managing change within a complex dynamic system has become popular by urban and landscape practitioners and theorists because it covers a variety of important functions and values we wish to provide for our cities under one umbrella. Small green areas within the urban environment such as vegetative corridors, restored natural river banks, rainwater retention zones, bigger green areas with inner undisturbed habitats, etc. are therefore vital for resilience goals such as biodiversity, water infiltration capacity, carbon dioxide sequestering, reducing the heat island effect and so on. With the notion of "ecosystem services" this expands from solutions to ameliorating negative ecological impacts of urban environments (e. g. temperature regulation), to cultural (e. g. leisure) and provisioning services (e. g. food), in order to support the overall resilience of a city. Allocation of space for bigger or smaller green areas in the densely populated city or metropolitan regions, however, is challenging as it competes with other amenities that city needs to provide, such as the economy, residence, transport, infrastructure and so on. Some of these uses can be combined well with the goals of resilience and integrated with ecosystem services, however only if there are public acceptance and demand for it, and subsequently the political will. This is the point where the concept of resilience comes short to the more general term of sustainability that focuses on a social, cultural, and economic thriving as well as ecological. Imagining the city only as a functioning ecosystem of inputs and outputs quickly falls into a purely functionalist view on design. Yet functional solutions to retain the vitality of urban and ecological systems cannot be carried out without allocating the funds and without appreciation and support of the general public. They can hardly be supported by the people if they do not contribute to the quality of open spaces, environmental equity, and cultural diversity. Resilient design strategies thus need to surpass functional considerations and Landscape Ecology alone -and include the notion of beauty (Fig. 3) .
Our "perceptible realm" [11] where we are able to experience our landscape surroundings, is small in comparison to the inner workings of the environment on all spatial and temporal scales, but as we see on the mentioned examples, it is crucial for connecting humans with ecological phenomena. While it is "difficult for people to understand, care about, and act purposefully upon phenomenon that occurs beyond our own direct experience" [12] , it is vital for designers to understand more precisely in what ways visual, body, and multi-sensory experiences of ecological dynamics do have impact on people. As Paul H. Gobster, et al. [12] clearly point out that "humans cannot directly sense the ecological quality" or grasp all dynamic correlations in environmental systems without previous knowledge. They can, however, intuitively respond to aesthetic experience without necessarily understanding what triggered 化多样性，也很难得到民众支持。因此，韧性设计策略需要跳出功能 或景观生态学的单一视角，将美学概念也纳入考量（图3）。 在环境系统自我运作的全部空间和时间尺度中，人们能够对景观 环境进行体验的"可感知的范围" [11] 只是其中很小的一部分。但从上文 中可发现，在人类与生态现象之间建立联系是非常必要的。尽管"对 于人类而言，理解或关注超出其直接感知范围的现象并做出回应是十 分困难的" [12] ，但设计师们仍然必须对生态动态过程影响人类视觉、身 体及多重感知体验的机制进行更深入的了解。保罗·H·格博斯特等学 者 [12] 曾明确指出"人类不能直接感知生态质量"，也无法在没有相关知 it. Therefore, several contemporary landscape theorists [13] [14] claim that aesthetic experience is particularly important for sustainability since it has the power to trigger empathy, respect, and care for the environment and communicate cultural values.
Creating a positive image, perception, and direct involvement of people with ecological processes is therefore vital for the implementation of areas with ecological functions within the city. This includes engaging people emotionally and creating settings that help them to become sensitive to the complexity of the environment. Rather than educating people about ecological knowledge and values in an instructive way as nature conservation usually does, landscape architecture can stimulate people's individual exploration and interpretation of a site and reeducate their senses. Thus, the focus of designing for resilience needs to shift from a communication mode that assigns people a passive role, to enabling people's exploration of the surroundings by granting them an active role. According to Ecological Psychology [15] [16] , it is exactly through such individual Exploration that humans shift from passive, distanced views of the world to an active, participatory way of engaging with the environment and developing new values and actions.
Revealing, staging, and artistically re-evaluating natural dynamic processes such as growth, decay, seasonal floods, or maintenance regimes (e.g. trimming of vegetation, regulating water tables and water flow) can so become a way of communicating and displaying ecological values. Humans need to experience these in their everyday lives, over longer time spans, and in their perceptible realm, so that the ecological experience becomes palpable and reflected on a cognitive level. A wild meadow or a tidal park which is situated on a commuting route to work can be observed by people on a daily basis. One experiences the seasons, changing colors, textures, different water tables, and new sediment patterns after a flood. If the nature conservation aspect is proactively integrated into the design of urban green areas, such as partially closed access during bird nesting season, people learn about and reflect the schedules of nature as well as their own. Temporal events, such as harvesting or pruning, or even destructive incidents, such as floods or burning of vegetation as a maintenance measure, can be staged into an event, a spectacle within an urban green area (Fig. 4) .
The experience of natural beauty and the power of its dynamic forces in an urban open space cannot be appreciated in a detached, rational manner. Neither is it only an act of pleasure. In order to unite humans with their ecological and environmental context, the design has to offer the opportunity for a transformative experience or an emotional breakthrough, where people start to feel and understand themselves as a part of a greater whole, as an active part of natural cycles, and not merely outside observers. This experience can connect us, humans, back to something greater before us, and therefore present us with a perspective that connects our roots with a meaningful future. Learning about natural cycles through biology classes or educational trails and guided tours can support an ecological understanding, but the direct experience of natural cycles as exciting, beautiful, and specular events has a much stronger transformative power. There are two aspects of such immersion in landscapes: one is the aesthetic experience of its inner workings through observing and contemplation, whereas another important part is the direct involvement in the making and taking care of landscapes [13] . Contributing to the landscape's formation, design, and care with a hands-on approach or participation process are becoming increasingly important for people's appreciation of ecological processes. How can we make use of this knowledge and apply design strategies to connect people to their ecologies, thus fostering resilience?
Principles of a Resilient Design Culture for Linking Ecological and Social Realms: Case-Studies from European Cities
Many European cities are currently developing strategies to increase resilience and its goals with spatial interventions such as improving connectivity of the green corridors and spaces, increasing biodiversity, reconnecting the interrupted water cycles within the city, and so on. The involvement, acceptance, interest, and support for ecological dynamics within the city among its inhabitants are becoming an increasingly important part of these strategies. Cities are integrating the public in open debates and participation processes about implementing new attractive ecological amenities and also stimulating landscape architects and urban planners to find new ways to aesthetically enhance and stage ecological dynamics. The natural dynamics and their ecological values are thus brought to the attention of the general public as an important artistic and cultural heritage.
In the following, we will discuss several cases that display this trend, and position them in the light of resilience paradigm as working examples of re-connecting communities with their environments.
Urban-Rural Lifestyles: Securing and Developing an Urban Landscape Framework by Enabling the Cultural Appropriation of Open Spaces through Citizens' Initiative and Involvement
In recent year, the largest and fastest growing German cities Berlin [17] , Hamburg [18] , and Munich [19] have developed comprehensive, citywide landscape strategies in order to frame and safeguard the long-term development of their green space systems as a continuous network despite the pressures of urban growth and densification. However, the cities are recognizing that it is vital to the success, recognition, and implementation of their strategies that citizens assume an active role in realizing them. Therefore, their landscape strategies put a great emphasis on considering the specific cultural meaning of different types of urban landscapes and integrating the emerging lifestyle-trends that define our present and future: Which urban landscape and open spaces will be needed in the long-term regarding space competitiveness? Which types should be further developed and newly established?
The Urban Landscape Strategy of Berlin, Germany
In its "Urban Landscape Strategy" (Strategie Stadtlandschaft) the city of Berlin distinguishes three different types of urban green spaces: natural (e. g. forests, lakes, nature reserves, conservation, and urban wildernesses areas), urban (e. g. new and historic parks and recreational facilities, city squares, leafy streets, and tree-lined avenues), and productive (e. g. farmland, allotments, community gardens, beach bars, and educational sites). With the latter category, they build on the actual trend of an increasing DIY culture and urban-rural lifestyles: In European cities in general, the need for self-realization, self-expression, and selforganization, engages more and more citizens into collaborative spatial practices like urban gardening, beekeeping, self-built temporary beaches or sports fields and other community-oriented projects. In addition to that yet another complementary trend is recognizable: As much as people tend to move into dense urban centers with a big selection of cultural and other urban amenities, they simultaneously long for direct contact and interaction with the natural and the rural as well. The increasing awareness of the importance of biologically and regionally produced food is only one aspect of it. The City of Berlin is strategically drawing on these post-modern values and lifestyles in order to support urban inhabitants, intermediated users, spatial pioneers, and start-ups, and is getting invigorated by their involvement. They, in turn, develop environmental responsibility and identify more strongly with the city's greenery. The end results are new types of spaces in which citizens can be active, determine, interact, and grow.
Tempelhofer Feld, Berlin, Germany
One of the strategic projects of Berlin's "Urban Landscape Strategy" is the transformation of the former airfield "Tempelhofer Feld." When the airport was closed down in 2008, the municipality decided to create a management organization actively looking for collaborative solutions based on citizen's creativity and input. Rather than developing a fixed master plan for the design of the park, in 2010 they opened the 270 hectares large airfield for the use to the general public only furnished with small-scale design interventions such as signage, observation points, infobox, waste collecting system, etc. The field's freedom, indeterminacy, and vastness offered a huge wealth of opportunities for fast and slow activities such as cycling, skating, kite-surfing, and strolling on the former runways, as well as picnicking, watching birds or gazing clouds in the seemingly boundless open field (Fig. 5) . The emerging spatial practices and aesthetic experiences are completely different from any other urban parks in Berlin, capturing the imagination and creativity of the citizens. As an important habitat for several red-listed animals and plants (e. g. the field lark, Alauda arvensis), it was clear from the beginning that large part of the vast grassland should be preserved and that people have to be involved in respecting the needs of these species to survive.
Additionally, in 2010, citizens were invited to apply for space within the park to establish "pioneering projects," resulting in 19 initiatives successfully experimenting with artistic, gardening, educational, and social ideas, creating a broad range of activities and programs. From around 270 applications, the selected projects were chosen by a jury made up of members from the fields of politics, administration, and civil society. Learning, inspiration, and input by the citizens' activities became part of the transformation of the former airfield, with the official planning running in parallel with the active. This demands a high degree of responsibility, sensitivity, and flexibility from everyone involved. It shows that it is possible to develop a park not only for but by the people, based on the social experiment of citizens and the municipality jointly shaping their city, testing and implementing ideas in a new form of coexistence. As a result of their empowerment, it was a citizens' initiative that managed to defend the open space of the park against municipal plans to cover the outskirt area of the airfield with buildings in a 2014 referendum.
Green Network and Quality Campaign Open Spaces, Hamburg, Germany
The "Green Network" (Grünes Netz) is a master plan to develop a network of interconnected and easily accessible public green spaces and active travel routes in Hamburg, shaping the city's identity. The Green Network consists of three elements: 12 radiating "landscape axes" -green corridors that are determined by distinctive hydrological and morphologic features and reaching from the countryside right into the city center; two "green rings" formed by the connected green spaces in an inner and outer loop around the core city; and a series of scattered recreational green spaces within the urban areas on different scales, such as borough parks, district parks, and urban leisure areas. This comprehensive system is highly valuable for the city's green infrastructure, providing recreation and leisure opportunities as well as supporting ecological diversity, flood mitigation, and the urban microclimate. Although the Green Network is an integral part of the contemporary landscape policy for Hamburg, its public open spaces are under immense pressure from increasing residential and commercial as well as traffic development projects. Therefore Hamburg's unique Green Network has been diminished, partially interrupted and, in many places, lacks distinctive identity. Therefore, a quality campaign was launched in order to support the development of the Green Network's distinctive features, to close gaps and missing links, to improve the connection with the adjacent neighborhoods and non-motorized travel routes, and to promote public acknowledgment of Hamburg's open space system.
Citizen's Project "Your Geest," Hamburg, Germany
One of the strategic pilot projects of Hamburg's open space quality campaign is the transformation of the "Horner Geest" landscape axis, aiming to increase both its quality and recognition by the citizens of Hamburg.
① Its landscape green corridor starts right at the central station of Hamburg running eastwards from the city center, mostly alongside main roads. It follows the edge of the "Geest," a distinctive topographical feature that developed in the ice age, forming a linear slope from the west to the east within the dense urban fabric of the city. The landscape axis connects different parks, allotment gardens, cemeteries, and biotopes along its 9 km length, ending in a large landscape area around the Ojendorfer Lake at the city's periphery. It passes through a built fabric which is extremely heterogeneous from an urban development and socio-cultural perspective. Therefore, in addition to its urban-ecological functions, the landscape axis plays an important role as an area of social interaction for those living in the adjacent densely populated neighborhoods. As an integral part of the development of a new master plan for the "Horner Geest" landscape axis, the municipality launched a comprehensive, multi-level citizen information and participation project with the title "Your Geest." For the first time, citizens were able to actively propose and directly decide how 1 million Euro of funding should be used. As a part of the public campaign and open ideas competition, citizens could submit their ideas for specific features and projects for "Hamburg's longest park." In order to inform the citizens about this opportunity, a comprehensive information campaign was launched, including setting up a web-portal, distributing leaflets and projectnewspapers, offering guided tours, organizing on-site events, and temporary actions (Fig. 6) . Finally, 1,600 citizens and a professional jury were part of the final voting on the winning proposals and 12 projects were selected to be implemented. They include a public kitchen, an urban gardening project, a bat watching meadow, and a huge swing, all developed by a curated participatory process. The citizens' projects that are currently in the process of implementation, are integrated into the development of the general master plan that includes a new route for pedestrians and cyclists, signage system, and newly planted trees and wild meadows as a biotope designated to support the bird and insect populations in the area. By engaging the citizens in a comprehensive process of co-design and co-production, they became actively involved in determining the future existence and meaning of the Horner Geest landscape axis. With that the city hopes to engage people more strongly in the care and use of the green corridor, as well as acknowledge its spatial and ecological qualities (Fig. 7, 8 ).
Less Is More: Integrating Spontaneously Developed Wilderness Areas to Support People's Experience of the Diversity of Flora and Fauna, Dynamic Characters of Natural Processes, Growth, and Decay
To support biodiversity and connectivity of habitats in urban landscapes is not just an ecological goal. European cities are increasingly recognizing and developing the cultural significance and social meaning of wilderness within the cities. Not only by allowing for and adding new areas of spontaneously developed undisturbed areas to their green space networks, but also by developing social programs aiming at waking enthusiasm and curiosity about untamed wilderness and wildlife among the population. These projects draw on an increasing trend of the human need to alleviate stressful urban lifestyle with undisturbed nature experience and link it to biodiversity goals.
5.2.1 National Program "Cities Take a Chance at Wilderness," Germany The German Federal Nature Protection Agency offers funds to individual cities which are motivated to increase the biodiversity in urban areas. A vital part of this, otherwise nature conservation-oriented goal is to also increase human interaction with spontaneous wilderness on a daily basis, through leisure activities. As a pioneer project on a national level, the three German cities Frankfurt am Main, DessauRoßlau, and Hannover built an alliance to jointly carry out the program "Cities take a chance at Wilderness" (Städte wagen Wildnis) from 2016 to 2021.
② They are developing strategies and pilot projects to protect and increase the amount as well as the biological diversity of their urban wilderness areas within their green networks. These include postindustrial sites again conquered by natural succession, wild gardens, forests, and smaller islands of undisturbed vegetation within the city. This new urban nature is being connected by trails and made accessible to people for contemplation and leisure activities. Weekly cultural happenings are targeting not only conservationists and nature-loving enthusiasts but above all the broader public and offer diverse events from discovery excursions to open-air concerts in the wild (Fig. 9) . These are inspiring citizens to experience and discover the beauty of the wilderness anew. The general public concerns that such areas are dangerous and neglected are challenged by promoting and uncovering the exciting and aesthetic aspects of this unusual landscape image in the city. The long-term goal is to develop bigger acceptance, appreciation, and love for the wild among the city's population as a whole. Differentiated maintenance regimes are playing an important role, as they help ameliorate concerns about security and tidiness by accentuating and structuring the landscape image and offering access to such wilderness areas. The three cities have created networks and online portals to exchange ideas and knowledge on developing and implementing pilot projects that emphasize the respect and admiration for nature through educational events as well as by maintenance measures. 
Girona Shores, Girona, Spain
In the Spanish city of Girona, a design-generated and bottomup approach with the same aim as described above arose from the initiative of a landscape architect. Martí Franch, the founder of EMF landscape architecture office, had a vision for a green infrastructure network in his hometown, which would connect abundant and stunning green spaces in and around the city, including its four rivers. He was convinced that revealing the beauty of the local landscape to its inhabitants would encourage people to value their surroundings more [20] . He could observe that in spite of the iconic beauty and charm of the local Mediterranean marquise landscape with its sculptural pines, oaks, and cypresses, the landscape in the city's periphery was perceived by the citizens as a mere background, which leads to it being mistreated by disposing of household and building waste. It also was not in focus for recreation, leisure or nature experience, in spite of its potential.
Franch embarked on a mission to change that by defining simple interventions in this setting which were not costly but were to address all these issues. These should activate the already existing beauty and potentials of different sites by clearing up stunning views, cleaning sand beaches on the banks of lush rivers, strategically developing a pathway network, setting up small art installations on important nodes, and land-art like clearings accentuating extensive homogenous areas (Fig. 10) . In his project, the main modus operandi was to change the maintenance regimes, mostly by the act of subtraction, such as clearing, mowing, and pruning. Franch proposed his idea to the municipality of Girona, to integrate it into the regular maintenance works by the city's maintenance teams. He did not impose a master plan but developed an action plan, which grew and got formed by the reflective and sensitive analysis on the site (Fig. 11) .
As in many other cities, also here the construction and maintenance of open spaces are acutely underfunded. Only the necessary is being done, often based on the work of nontrained personnel, on a large scale and with little differentiation. Franch's bottom-up initiative, however, shows that a landmark project can be implemented with very little or no extra cost on a very extensive scale. The only asset that needs to be present is a landscape architect or an experienced gardener as a curator and conductor.
His role is to develop a differentiated maintenance plan, based on a strategy of increasing the maintenance effort at punctual interventions in spots which are well visited and observed and reducing it in others parts of the landscape. It is vital to apply differentiated maintenance regimes, not only to reduce the costs and boost the beauty of landscapes but also to increase the biodiversity. In some areas, the grass and pioneer vegetation can grow higher to provide shelter for wildlife, while in contrast other parts can be mown regularly to look short and tidy. This creates rich landscape patterns of different successional stages and thus supports the biodiversity.
This resulted in the decision to leave 55% of the land without intervention (so that the vegetation can reach the succession stage of forest and bushland), to keep 25% as a high prairie (mow grasslands in wintertime after the blooming season is over) and to cut only 17% of the area at strategically selected sites 6 to 8 times a year (to allow for intensive use and appropriation by the citizens) [21] . This mosaic of diverse landscape patches and attractions is connected by a new temporary path system, cut in the grass, putting emphasis on the ephemeral experience. The vegetation will grow and offer an opportunity for a different trail next year. The beloved sites, which are already being invested by organized cultural events, might stay (Fig. 12 ).
Let it Flow: Enabling Fluvial Dynamics and Improving Biological Purification to Emphasize and Stage Experiences of Performing Ecologies as a Basis for New Connections between People and Water
The impacts of climate change bring about more frequent occurrences of severe cloud-bursts and heat-waves in the future. The increasing growth and densification of cities is leading to an expanded surface sealing and consequently in the larger volume of run-off water. Additionally, large-scale deforestation and intensification of agricultural land-use reduce the amount of landscape water-holding capacity and cause flooding of rivers. At the same time, the increasing densification of cities increases the urban heat island effect even further. In order to be better prepared to counter potential flooding and overheating, European cities promote new strategies and pilot projects to retain, soak, and evaporate more water on site, based on the "sponge city" approach. At the same time, river restoration projects became widespread in Europe since the establishment of the European Union Water Framework Directive for integrated river basin management since 2000. The aims to improve water quality, enhance ecological value, and improve access and appeal of river spaces for the general public must often be reconciled within a very restricted space.
Flussbad Berlin, Germany
The "Flussbad Berlin" project seeks to purify and transform a part of the urban river system in the historic centre of Berlin to become a new lifeline for the city, enabling people to inhabit its banks, to swim, and to re-connect with water. It aims to develop the Spree Canal, extending over a length of roughly 1.8 kilometres from the Fischerinsel to the Bode-Museum, into a new river space for people. The water entering the canal will be filtered by an extensive natural plant filter and then flow into a river pool within the canal which allows for swimming further downstream.
By taking up and re-interpreting the tradition of historic river baths, which disappeared in 1925 when the river baths had to be closed due to the Spree River's heavy pollution, the project raises awareness among the local urban population of Berlin. It is part of an international movement that puts the spotlight back on urban rivers as valuable both social and ecological resources. In recognition of these values for the city, the project which is being developed through an association with more than 400 members, is financially supported by the German Federal Government and the State of Berlin and has gained a large public support and acknowledgement, not only locally but also internationally.
As the process of planning and implementing this ambitious project will take time, the non-profit association "Flussbad Berlin" pulls on different strands in order to draw attention to the project and to bring about its feasibility: They test the use of the channel by hosting a yearly swimming competition in the river ("Flussbad Berlin Cup"), they implemented a prototype test filter within a 40 m-long river barge in order to provide a practical proof to their technical feasibility study, they founded a "Flussbad Academy" cooperating with different local and international schools and universities to set up a research and teaching programme, and they built a "Flussbad Garden" on the shore of the river at the future project site, which serves as a public space for meeting, talking, thinking and experimenting (Fig. 13) .
Overall, the project provides a visionary, holistic and handson approach to deal with a severe problem that most urban rivers are suffering from: The pollution from overflows of the sewage system, which happens in Berlin roughly 20 to 30 times per year during periods of heavy rain. By purifying a dirty, unused part of the urban river system through provision of a performative water environment, facilitating access to the water, and creating an attractive, non-commercial public space in the middle of the city, the project demonstrates the power of "ecological citizenship" [22] toward creating resilient urban spaces by and for people.
Conclusions and Outlook
Humans must learn to speak the language "in terms of which living things are organized," in order to read the world not as discrete things, but as dynamic relations, and to practice the art of managing complex, living systems.
-Anne Whiston Spirn [23] When we reflect the above-mentioned strategies and projects of European cities, we can recognize consistent ecological and sociocultural strategies to implement the resilience principles described in the article. Spatial connectivity of green corridors and islands supports the migration of people and animals through interlinked networks of different habitats. It also grants access to the hearth of the nature experience and ecology to humans. Differentiated maintenance regimes help diversify the landscape mosaic of biotopes and supports ecological and social diversity and variability. By connecting the maintenance and design methods of nature conservation or forest management with those of landscape architecture, we can increase the quality and diversity as well as connectivity of habitats for non-human species and humans.
Citizens' ideas, creativity, and initiative can be integrated into the process of landscape design, applying the principles of selforganization, tight feedback loops, bottom-up initiatives, and mutual learning. In this way, innovative solutions building upon societal trends become part of multistage participatory processes, where punctual projects developed by citizens mark a new era of a democratic and hands-on approach in decision making and making of the landscapes. Such adaptive concepts can result in projects where humans adjust to ecological cycles, enjoy them, and learn from them, instead of opposing them. Ecosystem services embedded into the urban fabric require multi-functionality, which allow people to come in contact with natural dynamic processes in their everyday lives, enabling new experiences and social practices and increasing the awareness of the interdependencies and respect for all forms of life. All this is nested into landscape systems interconnected at all scales. Every habitat, water retention area, or a network of leisure spaces needs to be part of a functioning system, which has to involve the local population and support their engagement. Each of the presented projects acknowledges this fact by fostering new identities, the different characters of beauty and experience of landscape elements and their ecological cycles within the nested scales. By slightly changing the patterns, creating contrasts, surprises, and transitory moments of interest in an already known landscape the user is motivated to perceive it anew, to get curious and inspired.
This moves the intrinsic beauty of a landscape as composition of dynamic processes to the center of our attention and slowly replaces its traditional notion as a static picture of a scenic view. By connecting punctual and sudden events with gradual changes over time into a unified experience, the user not only sees the surface of the landscape but embraces and uncovers its meaning. The excitement of encountering a wild animal, of planting your own apple tree, of a spectacular view or land art intervention suddenly opening up in the wild landscape, of listening to the sound of flood rushing into an urban square or discovering your own trail through an urban wilderness are all aspects of resilience as much as ecological principles and technical nature-based solutions. To enable these kinds of aesthetic experiences as a part of our increasingly urban lives help us humans to shift from an egocentric to a more bio-centric perspective as a precondition for a culturally embedded form of socioecological resilience. 
